Label-free quantitative proteomic analysis of human periodontal ligament stem cells by high-resolution mass spectrometry.
Proteome analysis of periodontal ligament stem cells (PDLSCs) could be used to study the function of PDL tissue. We used a label-free quantitative proteomic technique to investigate differentially expressed proteins (DEPs) in human PDLSCs (hPDLSCs) compared to human bone marrow mesenchymal stem cells (hBMSCs) and identify proteins specific to hPDLSCs. hPDLSCs (n = 3) and hBMSCs (n = 3) were cultured and harvested for protein extraction and trypsin digestion. The proteomes of both cell types were analyzed by nano-liquid chromatography/tandem mass spectrometry. DEPs in hPDLSCs compared to hBMSCs were detected by label-free quantification and evaluated through signal transduction pathway and gene ontology (GO) analysis. In total, 690 and 771 proteins were identified from hPDLSCs and hBMSCs, of which 561 proteins were in common and 124 DEPs were found between hPDLSCs and hBMSCs. Fifty-eight proteins were expressed at significantly higher levels in hPDLSCs, whereas 66 proteins were expressed at lower levels compared to hBMSCs. The more highly expressed proteins were associated with translation and initiating protein synthesis, and lower expressed proteins were related to cell aging and metabolic processes. Proteins unique to hPDLSCs and hBMSCs were associated with translation and metabolic processes, respectively. Our results demonstrate evidence of distinct differences in protein expression between hPDLSCs and hBMSCs by using label-free quantitative proteomic analysis which was the first attempt in this field. DEPs included previously reported hPDLSC marker proteins and novel marker candidates, such as microtubule-associated protein, CTP synthase 1 and stathmin, which could be the markers for developing periodontal disease diagnostics and therapies.